Preterm delivery is one of the main causes of perinatal mortality and morbidity worldwide. It is an escalating problem in Czech Republic and has increased to 6 %. Premature rupture of the membranes is defined as fetal membranes rupture with leakage of amniotic fluid that precedes the onset of uterine contraction by at least 2 hours. It complicates 4-7 % of all births and is directly associated with a short length of gestation and an increased perinatal morbidity and mortality. There are predisposing conditions connected with the occurrence of premature rupture of the membranes such as local infections, cervical incompetence and low socio-economic condition (5, 13). Even so, the aetiology still remains unknown in the majority of cases. Increased biosynthesis of prostaglandins by intrauterine tissue is widely accepted as a key event in the initiation of parturition (8). Preterm labour after spontaneous rupture of the membranes is associated with a significant increase in amniotic fluid concentration of prostaglandins. A main reason of this elevation is probably infection. The purpose of this study was to evaluate the prevalence of cervical colonization by genital mycoplasmas (Ureaplasma urealyticum and/or Mycoplasma hominis) in patients with preterm premature rupture of the membranes (PPROM). The cervical detection rates of genital mycoplasmas were compared with a normal population of pregnant women in the Czech Republic.
Introduction
Preterm delivery is one of the main causes of perinatal mortality and morbidity worldwide. It is an escalating problem in Czech Republic and has increased to 6 %. Premature rupture of the membranes is defined as fetal membranes rupture with leakage of amniotic fluid that precedes the onset of uterine contraction by at least 2 hours. It complicates 4-7 % of all births and is directly associated with a short length of gestation and an increased perinatal morbidity and mortality. There are predisposing conditions connected with the occurrence of premature rupture of the membranes such as local infections, cervical incompetence and low socio-economic condition (5, 13) . Even so, the aetiology still remains unknown in the majority of cases. Increased biosynthesis of prostaglandins by intrauterine tissue is widely accepted as a key event in the initiation of parturition (8) . Preterm labour after spontaneous rupture of the membranes is associated with a significant increase in amniotic fluid concentration of prostaglandins. A main reason of this elevation is probably infection. The purpose of this study was to evaluate the prevalence of cervical colonization by genital mycoplasmas (Ureaplasma urealyticum and/or Mycoplasma hominis) in patients with preterm premature rupture of the membranes (PPROM). The cervical detection rates of genital mycoplasmas were compared with a normal population of pregnant women in the Czech Republic.
Patients and method

Study population
The study population involved 225 pregnant women with PPROM (gestation age between 24 and 36 weeks) who were admitted to the department of Obstetrics and Gynaecology in Most from January 2004 to February 2007. There were no differences in the demographic data of the groups studied and all groups were similar with regard to parity and gravidity. Their age at the time of diagnosis ranged from 19 to 38 years (median age 26). Women with multiple gestation or major fetal anomaly were excluded from the study. Written consent was obtained from each patient. Rupture of membranes was diagnosed by an examination with a sterile speculum and a combination of vaginal pooling of amniotic fluid and the nitrazine test or a positive result for insulin-like growth factor binding protein -1 (PROM test) in the vaginal fluid. Cervical swabs were obtained for detecting genital mycoplasmas and standard vaginal smears of bacterial culture were performed at the time of their admission. Sample of maternal blood was obtained for investigation of maternal CRP level. The control group comprised 225 otherwise healthy women in the mid trimester of pregnancy (gestation age between 24-28 weeks) from whom we obtained cervical swabs for genital mycoplasmas during routine prenatal examination. All these women delivered between 38th and 41st week of gestation without ad-117 ORIGINAL ARTICLE verse neonatal outcomes. Clinical management in the study group was performed according to standard protocols at our department. The antibiotics were given after collecting the cervical swab and the vaginal smear.
Statistical methods
Statistical analyses were performed using Fischer's exact tests. A probability value of <0.05 was considered significant.
Culture procedures
The Mycoplasma IST 2 kit (Biomérieux, France) was used to diagnose the mycoplasmal infections. It enables culture, identification, indicative enumeration and antibiotic susceptibility testing (with 9 antibiotics -doxycycline, josamycin, ofloxacin, erythromycin, tetracycline, ciprofloxacin, azitromycin, clarytromycin and pristinamycin) of Ureaplasma urealyticum (Uu.) and Mycoplasma hominis (Mh.). It combines a selective culture broth with a strip containing 22 testes. This kit allows pathogen identification within 48 hours and determines the amount of bacteria, thus making differentiation possible between colonization and infection (cell count above 10 4 is the evidence of infection). The combination of three antibiotics and one antifungal agent provides selectivity, ensuring that any contamining flora present in the specimen does not affect the test. After the collecting the sample the cervical swab for Uu. and Mh. was inserted into the Biomérieux transport medium R1, provided with Mycoplasma IST 2 kit. The swab was stored in the transport medium at 4 °C until transported to the laboratory. All the swabs were processed in 
Diagnosis of amnionitis chorioamnionitis, and funisitis
Histologic chorioamnionitis was defined as the presence of acute inflammatory changes on examination of a membrane roll and chorionic plate of the placenta; funisitis was diagnosed in the presence of neutrophil infiltration into the umbilical vessel walls or Wharton's jelly. Amnionitis was defined as the presence of acute inflammatory changes in the membranes.
Results
Colonization of the cervix with genital mycoplasmas
In the normal pregnancy group, 32 % (73/225) of the women in this group had a positive cervical culture for genital mycoplasmas. In contrast, the cervical colonisation ratio for genital mycoplasmas in women with PPROM was 96 % (215/225) -Tab. 1, demonstrating a significant difference between groups with PPROM and control group (p < 0.0001, by Fisher's exact test).
Maternal serum C -reactive protein in cases with PPROM
Maternal serum C -reactive protein (CRP) levels were divided into 3 group: negative (0-5 mg/l), mild positive (6-19 mg/l) and positive (20 and more mg/l). A negative CRP was encountered in 56 % (126/225), mild positive in 10 % (22/225) and a positive result was found in 34 % (77/225).
Comparison of maternal serum C-reactive protein in cases of PPROM and histopathologic findings on the placenta and the membranes
We compared maternal serum CRP in cases of PPROM and histopathological findings on the placenta and the membranes. Patients with a negative serum CRP did not have inflammatory changes on the placenta and the membranes in 44 % (56/126); amnionitis was found in 18 % (22/126) chorioamnionitis was found in 15 % (19/126), funisitis in 23 % (29/126). In patients with a positive serum CRP; 31 % (24/77) did not have any inflammatory changes; amnionitis was in 1 % (1/77) chorioamnionitis was in 31 % (24/77) and funisitis in 37 % (28/77) (Tab. 2). A statistical difference was found (p < 0.0138, by Fischer's exact test).
Histopathologic findings on the placenta and the membranes in cases of PPROM with positive genital mycoplasmas
The prevalence of chorioamnionitis and funisitis was 25 % (54/215) and 28 % (61/215) respectively in cases of PP-ROM with positive genital mycoplasmas (Tab. 3). A statistical difference was found (p< 0.0047, by Fischer's exact test).
Discussion
Genital mycoplasmas compose the microorganisms that are the most frequently isolated from both placental membranes and amniotic fluid in women with histological and clinical chorioamnionitis (5). These organisms are commonly found within the uterus in association with spontaneous preterm labor and with PPROM (13) . The intrauterine presence of these organisms have been associated with an increased production of a wide variety of cytokines, matrix metalloproteinases, and prostaglandins, all believed to be in the causal pathway and/or precursors for spontaneous labor and PPROM (8) . Ureaplasma urealyticum (Uu.) has been detected in the lower genital tract of 40 % to 80 % sexually active women depending on geographical areas, and appears to be common in the vaginal flora of pregnant women (6). Witt et al described microbial invasion of the amniotic cavity with Uu. in 43.9 % patients with preterm labor (14) . Vice versa genital mycoplasmas are the organisms most frequently isolated from the amniotic fluid in patients with preterm and term gestations, and they have been implicated in the pathogenesis of clinical chorioamnionitis, puerperal endometritis, postoperative wounds infections, neonatal sepsis, meningitis and in the genesis of bronchopulmonaly dysplasia (2, 12) . Mc Donald et al. described a colonization ratio with Uu. of 35% in midtrimester pregnancy and found that colonized women had a risk for preterm labor almost twice as high and for PPROM more than 3-fold that of women with negatives cultures (9). Goldenberg et al. found that in preterm deliveries (infants delivered between 23-32 weeks), samples taken from the umbilical cord had a positive culture for Ureaplasma urealyticum and Mycoplasma hominis. in 23.4 %. Positive cultures were more commonly present in non white (predominantly African -American) women and in women less than 20 years of age. Infants with cord blood positive for genital mycoplasmas were more likely to have fetal inflammatory response syndrome and probably bronchopulmonaly dysplasia (4) .
Two different biovars and 14 serovars of Uu. have been isolated in humans. Biovar 1 includes serovars 1, 3, 6, 14 while biovars 2 includes serovars 2, 4, 5, and 7-13. Some studies have demonstrated that certain serovars or biovars 2 are more often associated with an adverse pregnancy outcome. Recently, Kim et al. demonstrated that the biovar diversity of Uu. in amniotic fluid was associated neither with a different pregnancy outcome nor with the magnitude of the intraamniotic inflammatory response (7). Mitsunary et al. showed that the difference between biovars in the cervix did not influence the evidence of preterm labor (10) . A high density vaginal colonization with Uu. was an independent risk factor for clinical chorioamnionitis and preterm delivery, while low density vaginal colonization levels had no effect (12) . Also a high density vaginal Uu. colonization seemed to be an important factor in an ascending infection. Prophylactic erythromycin has not been shown to be of benefit, this finding may well be due to the limited transplacental transfer of macrolide antibiotics (3, 11) .
Conclusion
We studied 225 women between 24 and 36 weeks of gestation with PPROM. In the control group the prevalence of colonization of the cervix with genital mycoplasmas during pregnancy was 32 %. In contrast, women with PP-ROM were found to have a cervical colonization rate with genital mycoplasmas of 96 %. Our results provide strong evidence of an association between cervical colonization with genital mycoplasmas and PPROM. Maternal serum CRP level did not correlate with histologically confirmed inflammatory changes in the placenta and membranes. We recommended early antibiotic treatment against the genital mycoplasmas in all the cases of PPROM. 
